Atrial flutter has never been satisfactorily defined. The 'common' pattern offlutter was originally described by Lewis in 1913. Less frequently observed forms of flutter are termed 'uncommon'. Sixteen cases of the 'common' and 6 of the 'uncommon' type have been studied using isolated P loop vectorcardiography. All patients had some degree of atrioventricular block but none had evidence of digitalis excess. The atrial rates were regular and were in a range between 250 and 330/minute. Vagal manoeuvres increased A V block in each instance. All those with the 'common' type offlutter had P loops with a caudad-cephalad orientation and fifteen of the sixteen had forces which descended over the right atrium and ascended over the left atrium. The 6 cases of the uncommon type offlutter had rates which ranged between 250 and 300/minute and did not fulfil both of the criteriafor 'common'flutter; namely continuous baselineu ndulation and prominent negative P deflections in the inferior leads. The cases with the 'uncommon' type offlutter had a variety of loop patterns.
Fluttering of the atrium was visualised in animals by MacWilliam (1887) and subsequently recorded by string galvanometer in man by Jolly and Ritchie (1911) . In 1913 Sir Thomas Lewis presented electrocardiographic criteria of atrial flutter which are still valid. He described the most frequent form of flutter which is now termed 'classical', 'common', or 'typical'. Less frequently observed patterns of atrial excitation during flutter have been termed 'uncommon', 'rare', or 'atypical'. One obvious difference between the two forms of flutter is that of P wave (flutter wave) morphology and the influence of the P waves on the baseline. Though there does not appear to be an obvious difference between the common and uncommon varieties of flutter in their response to physical or pharmacological interventions, there may be subgroups which vary in mode of onset, maintenance, and termination.
Sir Thomas Lewis restricted his observations, and thus his definition, to the pattern of the common type of flutter. Most electrical patterns of the 'uncommon' type of flutter do not resemble that of 'common' flutter and consequently do not accord with the historic description of flutter. The dilemma is evident as Marriott and Myerburg, 1974, state in Hurst and Logue's basic cardiac text, 'atrial flutter has never satisfactorily been defined'.
In this study two electrocardiographic criteria were required for the diagnosis of 'common' flutter; namely a continuous undulation of the baseline and a prominent negative component of the P waves in leads II, III, and aVF (Lewis, 1913 (Lewis, , 1925 Katz and Pick, 1956) . Flutter was considered to be of the 'uncommon' variety if both criteria were not fulfilled.
There are several electrocardiographic description of the 'common' and 'uncommon' patterns of flutter. However, in a search of the published material, the authors were able to find only 19 vectorcardiographic descriptions of atrial excitation during naturally occurring flutter in man, of which 18 were examples of 'common' flutter and only one 173 an example of 'uncommon' flutter (Dechard et al., 1945; Rosen et al., 1969; Alderman et al., 1972; MacLean et al., 1973) . Actual P loops, as opposed to derived loops, had been recorded in only 13 patients.
It is the purpose of this report to present a comprehensive analysis of the spatial vectorcardiograms of atrial excitation during flutter in 22 patients of whom 16 had the 'common' type of flutter and 6 had the 'uncommon' type.
Patients and methods
All patients had stable atrial flutter and were without evidence of digitalis excess. Atrial rates were regular and had a range of 250 to 330 cycles/minute. Vagal manoeuvres increased atrioventricular block in each instance. Electrocardiographic criteria for 'common' flutter followed the definitions of Lewis (1913 Lewis ( , 1925 , as refined by Katz and Pick (1956) . The fluttering P waves were regular with identical size, spacing, and contour. The baseline was 'sawtoothed' with continuous undulation most noticeable in leads II, III, aVF, and less noticeable in lead I. An obvious negative component to the undulating pattern was present in leads II, III, and aVF.
The electrocardiographic criteria for 'uncommon' flutter followed in part the observations of Prinzmetal et al. (1952) According to the criteria given above, sixteen patients had 'common' atrial flutter. In the standard electrocardiogram, these cases had an undulating baseline with a 'sawtoothed' pattern of atrial excitation and an obvious negative undulation in leads II, III, or aVF ( Fig. 2A ). P loops were oriented superiorly slightly to the right and slightly posteriorly ( Fig. 1 and 2B ). The average mean axis was -96°in the frontal plane and -83°in the left sagittal plane. Frontal plane loops were predominantly counterclockwise (10/16). 'Uncommon' flutter occurred in 6 patients ( Fig. 1) . In contrast to 'common' flutter, the P waves were discrete in 5 of the cases with positive deflections in leads II, III, or aVF (Fig. 3, 4A ). In these 5 patients the average mean P loop is depicted in Fig. 4B . One of the 'uncommon' flutter patterns satisfied Mirowski and Alkan's (1967) definition for left atrial flutter. The electrocardiogram showed P waves with a dome-dart configuration in lead VI and a negative P wave in lead aVL. The P loop had the most rightward and anterior orientation of the 'uncommon' flutter patterns (Fig. 5A , 5B). The sixth patient with 'uncommon' flutter was so distinct and unusual to be considered separately. The flutter was the most rapid of all 22 cases (330/minute). The P waves were almost diphasic in the inferior leads as well as in lead I (Fig. 6A ). The P loops were closed with the mean axis inferior to the left and anterior. The frontal P wave axis was + 22°and the left sagittal axis was + 1290 (Fig. 6B ).
The four patients with 'common' flutter who also had P loop study during normal sinus rhythm were noted to have normal atrial excitation during sinus rhythm. (1920) found that the atrial rate was rapid with a high grade of regularity (0)001 to 0-003 second variation). In addition, auricular complexes were contiguous and uniform in outline. They concluded that, 'It seems desirable that the unqualified term "auricular flutter" should be confined to mechanisms of this kind'. Later, Lewis (1925) group.bmj.com on October 22, 2017 -Published by http://heart.bmj.com/ Downloaded from Fig. 3 Electrocardiogram of 'uncommon'flutter. Simultaneous standard leads I, III, and Vl and intra-atrial lead show atrial excitation at a rate of 300 per minute with positive deflections in lead III separated by isoelectric intervals (Case 3). (Rytand, 1966) ; in the other case, excitation did not proceed in a circuit but rather radiated from low in the atria .
Of the 12 reports of classical flutter that we have found with illustrative P loops (Decherd et al., 1945; Rosen et al., 1969; Alderman et al., 1972; MacLean et al., 1973) , all have had a loop with an anterior component directed inferiorly and a posterior component directed superiorly. Such was also the case in all but one of our examples of 'common' flutter. The direction of the P loops representing 'common' atrial flutter generally conformed to that described by Lewis. It is of interest that the possibility of reversal of the loop, as noted by Cabrera and Sodi-Pallares (1947) and by our exception, was anticipated by Lewis et al. (1920) . 'uncommon' flutter had three examples (50%) with a clockwise loop in the left sagittal plane (Table) .
The 'uncommon' flutter loops are of great (Childers et al., 1973; Paulay et al., 1973; Amat-y-Leon et al., 1974; Narula, 1974; Wu et al., 1975) (James, 1963; Hudson, 1970) .
Two patients had a right axis P wave (Fig. 4B , 5B) one of which fulfilled electrocardiographic S L T criteria of left atrial rhythm and had a P loop which 'uncommon'flutter. was similar to constructs of left atrial P vectors. (Fig. 7A, 7B The distinctly unusual case flutter (Fig. 6A, 6B) (Prinzmetal et al., 1952) . ed to close and to It has been stated that electrocardiographic analysis and P loop vectorcardiography cannot resolve the mechanism of flutter (Scherf and Schott, 1973) . Based upon experimental evidence it is generally accepted that P loops can be inscribed by macrocircuit atrial pathway or by a focus of excited atrium. In fact, experimental and clinical studies of the mechanism of flutter have found evidence for both a circus movement and focal atrial excitation in the same study (Giraud et al., 1955; Kato et 
